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DETERMINING ADJUSTED PLAYBACK SPEEDS FOR MEDIA CONTENT

ABSTRACT
Disclosed herein is an improved mechanism for determining adjusted playback speeds for
media content. The mechanism can receive an indication of a media stream to be viewed by a
user. The mechanism can then determine information associated with the media stream, such as
metadata associated with the media stream and/or features associated with the user. Based on the
information associated with the media stream, the mechanism can determine an adjusted
playback speed of the media stream using a machine learning model, such as, for example, a
trained neural network. The mechanism can, in some cases, cause a suggestion to be presented
to the user for modifying a playback speed of the media stream to the adjusted playback speed.
BACKGROUND
Users frequently watch media content, such as videos, that includes different types of
audio content that may ideally be viewed at different playback speeds. For example, a video
may include a conversation between two speakers, where one speaker is speaking at a rate that is
faster than the other speaker. In such a case, a user may want to slow down the speech of the
speaker speaking at the faster rate to match the speaking rate of the speaker speaking at the
slower rate. In another example, a video lecture may include a lecturer describing a complex
topic that a user may want to slow down (e.g., to improve lecture comprehension, to improve
comprehension based on speaker voice characteristics, such as speaking speed or an accent, etc.),
as well as introductory material or introductory music that the user may want to speed up or
leave at an adjusted playback speed (e.g., a 4x playback speed). This is further complicated
when there are multiple speakers having different speaking characteristics. It can, however, be
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difficult for a user to manually adjust playback speed at various positions of a media content
item. Thus, there is a need for an improved mechanism for determining adjusted playback
speeds for media content.
DESCRIPTION
The systems and techniques described in this disclosure relate to determining adjusted
playback speeds for media content. The system can be implemented on a server. FIG. 1 is an
illustrative example of a method for determining adjusted playback speeds for media content.
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At 102, the system can receive an indication of a media stream. In some instances, the
system can receive the indication of the media stream in any suitable manner. For example, the
indication can be received from a particular user device of a user, indicating that the user wants
to view the media stream. In some instances, the media stream can include any suitable portion
of a media content item. For example, the media stream can include all of a media content item.
As another example, the media stream can include a subset of a media content item (e.g., five
seconds of a media content item, ten seconds of a media content item, one hundred frames of a
media content item, two hundred frames of a media content item, and/or any other suitable
portion of the media content item).
At 104, the system can determine metadata associated with the media stream. In some
instances, the metadata can include any suitable metadata. For example, the metadata can
include information about the media content item. As a more particular example, the metadata
can indicate a language of the media content item, a name of a creator of the media content item,
a topic of the media content item (e.g., that the media content item is a lecture, a documentary
movie, a music video, a slow-motion video, and/or any other suitable topic or genre), and/or any
other suitable type of information about the media content item. As another more particular
example, the metadata can include a geographic location associated with the media content item,
such as a location the media content item was created and/or uploaded to a media content sharing
service. As another example, the metadata can include information about the portion of the
media content corresponding to the media stream. As a more particular example, in an instance
where the media stream corresponds to a subset of the media content item, the metadata can
indicate information about the audio content of the subset of the media content item, such as an
audio quality of the audio content, information about speakers included in the subset of the
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media content item (e.g., whether a particular speaker has an accent, whether a particular speaker
speaks at a relatively fast or slow rate, and/or any other suitable speaker information), whether
the subset of the media content item includes particular types of content (e.g., whether the subset
of the media content item includes discussion of mathematical formulas or other complicated
concepts, whether the subset of the media content item includes music, whether the subset of the
media content item includes particularly long sentences or other complicated speech, and/or any
other suitable type of content).
In some instances, the metadata can include information indicating playback speeds used
by other users when viewing the media stream. For example, the information can indicate that a
particular percentage of users viewing the media stream sped up or slowed down playback of the
media stream (e.g., twenty percent, fifty percent, and/or any other suitable percentage). As
another example, the information can indicate an average change in playback speed (e.g.,
decreasing playback speed by 30%, increasing playback speed by 300%, and/or any other
suitable change). In some instances, the system can determine previous user information in any
suitable manner, for example, by accessing user logs associated with the media stream.
Note that, in some instances, the system can determine the metadata using any suitable
technique or combination of techniques. For example, in some instances, the metadata can be
specified by a creator of the media content item. As another example, in some instances, the
system can algorithmically determine the metadata. As a more particular example, in instances
where the metadata indicates whether the media stream (e.g., a particular subset of the media
content item) includes particular types of content (e.g., a speaker with an accent, a speaker who
speaks at a relatively fast or slow rate, music, mathematical formulas, and/or any other suitable
type of content as described above), the system can use any suitable types of machine learning
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techniques to determine the metadata. As a specific example, in some instances, the system can
use any suitable natural language processing techniques to determine information about language
or other audio content of the media stream.
At 106, the system can determine user features of the user to view the media stream. In
some instances, the user features can include any suitable information. For example, the user
features can indicate whether the user has previously viewed similar content as the media content
item corresponding to the media stream (e.g., other media content items created by the same
content creator, other media content items in the same language, other media content items
related to similar topics, and/or any other suitable information). As another example, the user
features can indicate whether the user has previously adjusted playback speeds of similar content
(e.g., whether the user has previously sped up similar content, whether the user has previously
slowed down similar content, and/or any other suitable information). As yet another example,
the user features can indicate a native language of the user.
At 108, the system can determine an adjusted playback speed of the media stream. In
some instances, the adjusted playback speed can indicate a playback speed relative to an original
playback speed of the media stream (e.g., -30%, 3x, and/or any other suitable relative speed).
In some instances, the system can determine the adjusted playback speed in any suitable
manner. For example, the system can determine the adjusted playback speed by using
information about the media stream (e.g., raw audio and/or video data, metadata relating to the
media stream as described above in connection with 104, user features as described above in
connection with 106, and/or any other suitable information) as an input to a machine learning
model, such as, for example, a trained neural network. In some such instances, the neural
network can be trained in any suitable manner. For example, in some instances, a neural
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network can be trained using training samples that include information relating to different
media streams (e.g., raw audio and/or video data, metadata relating to the media stream, user
features of users viewing the media streams, and/or any other suitable information) paired with
known playback speeds for each training sample (e.g., that the media stream was slowed down
by a particular user by 30%, that the media stream was sped up to 2x, and/or any other suitable
playback speed). In some instances, the neural network can be trained using any suitable number
of training samples (e.g., one thousand, one million, and/or any other suitable number). Note
that, in some instances, the neural network can be specific to a particular type of media content,
such as lectures, movies, and/or any other suitable type of media content. Additionally, note
that, in some instances, known playback speeds for a particular media stream can be determined
in any suitable manner, for example, using data logs indicating playback speeds used by different
viewers of a particular media content item and/or of particular portions of a media content item.
In some instances, an output of the machine learning model (e.g., the neural network)
indicating the determined adjusted playback speed can be based on any suitable information
learned by the neural network. For example, in some instances, the adjusted playback speed can
reflect information indicating that media streams that include music are not to be adjusted. As
another example, in some instances, the adjusted playback speed can reflect information
indicating that media streams containing complicated language or concepts (e.g., particularly
long or complex sentences, mathematical formulas, and/or any other suitable language or
concepts) are to be slowed down. As yet another example, in some instances, the adjusted
playback speed can reflect information indicating that media streams that include a speaker that
speaks in a particular manner (e.g., with an accent relative to a native language of the user
viewing the media stream, with a particular fast speaking rate, and/or in any other suitable
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manner) are to be slowed down. As still another example, in some instances, the adjusted
playback speed can reflect information indicating that media streams that include slow-motion
video content are not to be adjusted.
In some instances, the system can additionally determine a confidence value associated
with the determined adjusted playback speed. For example, the system can determine that the
playback speed is to be increased with a particular confidence level (e.g., 70%, 90%, and/or any
other suitable confidence level). As another example, the system can determine that the
playback speed is to be decreased with a particular confidence level (e.g., 70%, 90%, and/or any
other suitable confidence level). In some instances, the confidence value can be determined in
any suitable manner, for example, based on an output of a neural network used to determine the
adjusted playback speed, as described above in connection with block 108.
At 110, the system can cause a suggestion to modify a playback speed of the media
stream to the determined adjusted playback speed to be presented on a user device of the user.
For example, in some instances, the system can cause a pop-up notification to be presented on
the user device that suggests that the user adjust the playback speed to the adjusted playback
speed determined at block 108. In some such instances, the notification can include any suitable
type of user interface control (e.g., a push button, and/or any other suitable control) that, when
selected, causes the playback speed of the media stream to be changed to the adjusted playback
speed.
Note that, in some instances, the system can perform any other suitable actions after
determining the adjusted playback speed. For example, in some instances, the system can
automatically adjust the playback speed of the media stream. As a more particular example, in
some instances the system can automatically speed up or slow down the media stream to the
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determined adjusted playback speed. Note that, in some instances, the system can use any
suitable type of smoothing to adjust the playback speed of the media stream from a current
playback speed to the adjusted playback speed, for example, by gradually adjusting the playback
speed over any suitable time period. Additionally, note that, in some instances, the system can
automatically adjust the playback speed in response to determining that a confidence value
associated with the determined adjusted playback speed exceeds a predetermined threshold (e.g.,
greater than 70%, greater than 90%, and/or any other suitable threshold).
As another example, in some instances, the system can identify any suitable additional
content to be presented on the user device. As a more particular example, in instances where the
metadata indicates that the media stream includes particular types of complex content (e.g.,
complicated mathematical formulas, complicated technological concepts, and/or any other
suitable types of content), the system can identify any suitable websites, other media content
items, and/or any other suitable types of content that may be useful to supplement the media
stream, and can cause indications of the identified additional content to be presented on the user
device. As another more particular example, in instances where the metadata and the user
features indicate that the media stream is in a language that is not a native language of the user
and/or that the media stream includes audio content of a difficult to understand quality (e.g., poor
audio quality, a relatively fast-speaking speaker, and/or any other suitable quality), the system
can cause a suggestion to view the media stream with captions and/or subtitles to be presented.
Accordingly, a mechanism for determining adjusted playback speeds for media content is
provided.
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